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£ °H*]a}J:-& ^o1^abs.^^].j 1> k (= m+n> k, m ^ n^r *}<£^) «1B^ ?1|<y ^H^Jl<^ 

^sisL -i*]^* #<a ^ sat).. 

5. 12 
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^#71 ^ ZL oil- o)-g-*V o>^s.zi ^E^^S. £ °M*1 ^^5]s{Apparatus 

and method for amplifying analog signal and analog pre-processing circuits and image 
pick-up circuits} 
[51^21 ^] 

51 1* U^Sl AFE $3.2] ^5=. 

£ 2^ ^^^^ ^^^-8- AFE t^JE. 

£ 3£r ^sflsl 2^- ^^7lBfo]oi CDS oi 

51 4^r ^ofl o]§j- HS-ZL^ 7ll<y ^if ^51. 

51 5tt £ 42] afll f^^-21 oj^AHlei s]3.51. 

51 6^ £ 42} ^2#^2l oj^aHI^I S)S51. 

51 7^- 51 5^1 ^i^Jf o} Tfltl^* q-Bl-^H nsfl = 

51 8^ 51 621 ^12^^-21 7fl9js.^# M-Bl-^fl 3-2fl^. 

51 9^ 51 421 ^7121 xj^l Tiiois^^. ZLeflH. 

51 10^ -g- 21 tV ^ojsl^ol 

51 11-8: 51 1021 ■§•*!"§; ii^l-71 2ltV 

51 12 51 1021 AFE 33.21 uj-^-^tr °M*Hl2l ^51. 

51 13^ 51 1221 CDS 21 til-^tr 92^Hl2l 

51 14^ 51 1221 PGA21 «V^-^tr 2^Hl2l 
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£ 15^ -£ 125] #^^"^71^ ^5.. 

£ 16£r i 15^1 .S-Bl^ ^Mls]S.£. 

£ 18^ ^.til^^ol ol^ ^o_6]} £ 16^ Zj-Jf Jzf^JE. 

£ 19^ £ 10^ CDS ^ PGA 2] ^afl ^-g- M-E^\H ZLeflH. 



<20> ^ ^T^^: ^ f^^^r °1# ^1 -g- ^> o>^5.ZL ^ ^ 5] 5. ^ o] n] ^ ^ 

<33S°1] ^-2.3.^1, ^-^1 ^3.-^ olDl^Alsl. C^ig ^1^5. 

7] ^-J-^zl H-^H ^(AFE : analog front endHH 7fl^ -B-a>s.zl 7fl°l^-^ 

<21> «>£.^1 7l#2] ^7]^7.> ^^#±§±9)- c]^^S)-7> ^1 ^ S] 

Jl ^Cf. ^-§1 o>^5.ZL A]^Efl3f Al^Eflo^ on-chip) 2]- 7l#ol Ji^S]^ #ofl 

<22> olsq- ^ Al^efl -g-^(S0C : system on chip) 7l#^A^ s>}«-o} o|.^- S zl ^llf <g ^ 

1- ^E^H^is)-^ °}^£-n. H^r2= <?3 = (AFE : analog front end)-^!- Stt^. 
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<23> £ i-g- , ^tiV^^S. AFE-fUO)^ °y^^n. °d ^^1^1(12)1- <g^Rr <^#^- 

71(14)2}- ^^1^^1^(20)5. ^SH^lfe oj-^^zi rq^l^ ^#71 (ADC) (18)* i 

o} 7 H ^^^71(14)^ t^tr S3 ^-§-*>7l Tfl^l 3^*1 7>^^> = 

7fl«y #^-7l(PGA : programmable gain amplifier)* ^>-g-trCf. 
<24> PGA(14)^r -f-^-^-S. <a^#7l2l- o]s. o]z]]o) 7-) 3)1 A| E-| o] efl o] § 

X^HM}. ^ 7fl<?]*]H4lJ:(16)<Hl -g-^SH °i3l°] Xfe ^*M3 ^elM^I S 

<25> o]2f AFESlSollA^ ^TflAl 7 r # ^-^*>J1 SM^S^I ^ ^* °1 *1 ^ ^°1 PGA # 

^°l£f. PGA 2} ^^s\S. -M^l^l CMOS y o v ^ °H *1 ^ ^^A]EiBl ol-g-*1- t]}^] SSa^l; 

<26> AFESlS^H PGA* ^-^^ ^IS.^ #i=Hl ^ Afls 7 ] (CDS : correlated 

double sampleHH ^^£f. PGA^l Tfl^^o] ^^ojjL ^0)0] ^ ^4-^ PGA <im 

TlsflAlE^ ^Ol ^^711 ^Cf. ^El-A-1, PGA 2} T^^AlE^ JjL^}. 7 ^ 3. ^JjLO} J=L 

2:£-g- 7]^o_S. CDS* ^ «H °> *\B-3. CDS 2] ^}o}^7\ ?]x)5L ^E^JES *\] & 

*H3 0 1 9X^. 

<27> ZLEi°.5. ( o]E)§V Sfl^O.S. PGA^l ^ o]-Ij.^ * ^l^j^ &J1 

<28> ZLEiM-, ^-^ ^Tfl^* ^^^>7l <>1^ ^.g. Tl^AlE^ ti^ol 

^l^r^ ^TfleH 0 ) *>M" ^^SlS.^-^^" ^°1 ^.^^1^-. t^e^ , AFE ^ 3 
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<29> -H-a>5.h ^tSI^oi^ tA^H^^I tfl$ a^^ 

^l n J: 5*}* 7}^1 53 -g: ^Vcf. 

<30> c^ig ^Hl^, ^*11i ^HM^ °l D l*l^iH, <^mcfl CCDCcharge coupled device) 

CIS(cmos image sensor ^<£4g oIdI^aI^ <y^sH <3#*13-8- AFE5] 

S(30)tt £ 2<^1 «>fif ^-o] PGA (14) ^ ADC(18) °1^H1 PGA(14) *}i=Hl CDS(13)-fr d) 

<3i> 7l^^ <S^El-8- AFE ^ Q-S.^- H0LTEX HT82V26( 16*1 S CCD/CIS ^V^S. 

zl ^12. ^S^H), W0LFS0N a>s^ WM8196(16«1S CIS/CCD AFE/Digitiser) , EXARA}-<a] 

XRD98L59CCCD t\^o]^)^-o) ±7^s\JL 91^. 

<32> CDS(13)^ ^^i^all^^ls:^- ^MI^l* ^f^S -8**8 *H =i 

*r^511- PGA(14)°fl afl^-^c}-. 
<33> nJ-BM, -^tiV^ol #sfl£l <g#*|E|-g- AFE-^(30)^ CDS(13)^ £ 3°fl 3EA]^ w><4 ^-o] 

<?31^ ^71(13-1)5+ ^^71(13-2)^1 2# ^J^MJE. (CASCADE) M *14. °1 

^ ^efl^l CDS^ ^^-^-7H^-^ J§ 14-05794551, tl^^U^ 2002-38047J: *§-<A} 7$*]s\<>\ 

<34> nelE^, ^eflo] AFE^f^l 3J3.^<>1 ^Sl-Jl PGA^ Tll^H^^I ^7> 

6fl ttj-^ Tfl^l^H-g- O^Eflol-i-^ ^ £ ^7>5|5..§. AFE ^ °ll A-J PGA7> ^ ^ ^ 3 °1 

^VsqjELS VLSI ^^1* e^Tfl tbi=f. 
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<36> M. ^•rgo] cfs. s.^ c. CDSS q. pGAS ^ 7\)9lSi^4: gr^SLS.^ 

^ 3 #<S ^ 7fl^^ *H^*Rr Hi ^4. 

<37> laj-tg^ 5E nfa s.^^. <^^-a|Ji# CDS^l^i # i^l 0 ^^ 5111^|EH7} 7p^tb °>^3. 

<39> Tg-i^cq ]£ -e.^ lj-^ 0 l 7fl^l^ olul^l S^S^l- *fl^-*Hr efl oicf 

<4o> ^-71 ^-^*>7i ^><*i -g- ^-^sj #^-7i^ ov^^n oi^ai^s. k(= m+rli k> m 

^(coarse)*} Til ^i^s-^-s^, *\]i^3L 7 }o\]x\ ^s.^ # 7 1 7)|°MH^£l 

S}^ n a]H^] 2"i7fl<q t11<?1^^ 42+* 2" ^TflS. ^(f i ne )S}7fl ^#*>^ *fl2 

^-9-* ^IW. , ^^H^ ^IHM tfl*}- Tfl^l sin. ^)<^ 

°fl 3-=l ^1°^ ^-^t- 7>^lcf. 
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<41> £ fi7H)Ai ^x^h.^ Z1 o. Z2 = 2 (x-l) (0 = x = 2 m -l)<y 

nfl, G = Z2/Z1S1 XlSl^-fr 7^£S ^^4. St!", *fl2^^ Z2 = 2<n + D , Zl = 2<n+D 
-(y+1) (0 = y = 2"-im nfl, G = Z2/Z1 ^ Tfloi^^- 7>^£^- ^tr^r. 

<42> ^^o. 0 }^^-l oj^Al^^- k(= m+n> k> m 5J n £. *]-o^) WlH^ Tflo] 

alM^lJL^I aJ-o} m ulH^ll -§-^V^ Til *1 «3<H^ 2 m #7fl5. 2:^>7fl ^*}JL, ^7} Sl 

^r*} ^€ -tlSl* ^>7l 7fl«a^H^l^^ ^ n t>lB°ll -§-#*H 2 m 7fl^ A^y tII^*^ zj- 

<43> t^s. ^*>7l fl^ °}e'5.^1 ^i^S]^^ O] xi] 4fl O] 

A o V ^°l^^#^*>i, k(= m+n, k, m ^ n^r *>£*r) tilH^ >flSl*H4LM tffl m 

<44> o}^g_zL *Uls)S(APP : analog pre-processing circuits)^ o>^.S.zz.*l:£. 

# c^Hi $}°)&\*}jLg. r)7)T%o]?$z}7] <%i£ q^ifr 3.7)0] Aljr^. i^SM ^ Sfl o>^5.zi 
oj^^f^r SUM A>o]o)l nflA)s|oJ og^^ o}vJ-jS.ZL ^Jlt ^#^<5>51 

<45> o>^n H€rH <?fl= 5]S.(AFE : analog front end)£ °}^3.rL ^IJl* c^lH ^S*} 

Ej*r7l fl* ^l'S ^1^<HH oj-^-^ZL ^1^-1- c]^Bl-ol^s>7l 5"SK2.3., o>^SZL # 

*1 SIS. ^ °\^3,H cl^]^ ^^-71 # SVM-Sl ^#6fl 3 sjs* ^ V tbi=f. 



52-8 



102^030051552 #^ 2004/4/24 

2]- aflliiJE. A}o]o\] o^SjjI ^-7) m til Eo^l -g-#SH 2 m #?fl3. 5JM 7^£j^- ^l°JS]^r±ii 

7l ^tb ^U^l-^ i^^l^, 412^1"^ -§-#*H ^71 ^|l2t=ofl *£ 7 ] o}v}t]X\SL^ 

^^Jlt 4§#*8*M ^2>gl-^ #7] #3 °J^^7>^ ^7} #^^> 

, ^7l a^^^^H 3^5. 413^1-3 ^*1» i^cf. 

<47> £ Afl^.^ ^*1tt HSfi^^S. T^^ol ±7}±t CMOS w o V ^HH 7] 

< 48 > SEtt, ^-^olf^An^E^ h]«V^ 0 ^#7}<2}- 4l2i^.B A>ol<^1 <£^5\jl ^7) m «1H 

ofl -g-#*M 2-" ^TflS &°1 7>^£]^ ^13^311^^41^, <#7] 4U^#^ #§H1 -fr^SH # 
7} ^|22n=^(| ^lEfl t i7l^AlS# ^l-^*>7l *V 414^1-^ ^ *1 ^, A o V 7l 412^1"^ 

-8-#*H ^-71 4l2i^=ofl ^£^Jit -S^^M 415^1^ ^fl*^, -#7] tiltiV^l 0 J 

^^7>S!f >S-7l tiV^ #^^7> A>o]6fl O^^JL ^ ^^^M- 7>^1 ^4°j2l^^7>fif ; # 
71 412^1*^ #§H1 -g-^l-Jl, ^71 414^ ^^Hl <£^€ 416<S#*8 S. 

<49> ^. ^-^oj ^ ^2 <3flE)y. ^?>ol ^<g^ O.S. ^3. ^.^^^§^^1 & 

SL* 

<50> ^2 ^ 4| 4 4l7>l-^ ^ 7l2flA)E^ ^ ^3^1 «MJ-a|*>jL , 

4H ^ 413 <ys]<tii ii^Vl-^ z = 2<x-D (0 = x = 2 m -l)°-5. 7}i£ 4H€^. 
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<si> £ ^o]^Afls e ^ <3#4!:§:s] eflHO-g- A]HH^>7l 31^3=3* 

c] ^u]*>cf. efl^^^E^ a)- 7 ) t^^o^^s}- #7l ^13^1-^ ^$1*1 >fl3icH.ofl 
, #7l *H1^#*8 #^H) -g-^H #7l ^lefl^^^AisS ^f>}7] ^17^*% 
, #71 *Hl^^ -S^H ^l2eM7l^<d^# ^t}7] ^ *\}8^% ^$1*1^. # 

71 *Hl^#*y -§-#*M ^)3e^7l^Al^l- ^^}7l fl^- all 9**1-^ ifl*l€-<>l ^--g-o. 

3. 5&tb, sfl^^^Eife #71 ^4°J^'5i^i7fsf #7) ^16^1-^ ^*1 A>olo) ^ 4 

i^ofl, #71 aflrg^ #sH -§-#*H #71 ^lieHt^^s* ^^*>7l ^110^#^ 

#71 TlU^^ #&H1 -g-^SH ^12511^71^^1- ^^>7l ^lll^l-^ ^ 

xlsq-, 4>7l *Hl<*#% -§-#«H ^3511^71^^1- ^^>7l fl^ ^112^1-^ ^$1*1* 

o] ^-f-_°3. M^t}. <^7]*\, ^liellt^- 7-lefl^, a^cll # s« efl ^ o] ji ; a o v 7 ] ^2efl^ ^efl 
•fi, elltoUi ^7} ^ll3ell^ ofl^tfl 2}-°lB ell^S. 

<52> £ ISZL^^f 7^)0) ^Mfe tiV^ ^ WltiV^i ^^-i-^ tij-^ ^ til ^ 

#^7>-i-#.7>^l °l#^7l^, #71 #^ol^AflS. e ^ W ]tiV^ #^^H1 ^ll^Sl- 

, #71 <3#^7l£l «1«>^#^^H1 *]2&x\Q, ^ellt7l^Aisofl 7)13^1- 

#71 ^|2^ #^ #3 ^ #71 sr}^ nWlE^ -g-^V^ #7l afll i^t^l 43^7}S-g- ^ 

3}#*HI i^Ri^Hfr 2( n+ D 7fl2l afli ^^1^1 oielHs-1-, Aj- 7 j ti>^ ^^^7>2l- #7l ^ i^2l*l 
olellol^ z]- Jl^^}!- A}o}6]) o^s} 2 (n + D 7fl2) ^iojirlol^^l.s.21., ^- 7 ) ^olf^S^ 
^ ^ #^^7H1 o^S} 7)1 1^*}^, ^-71 ^#^7121 ^^^- 7 >ofl cg^S} 7H2^7>21-, 

#71 ^511^71^^1^^ <£^Q 7113^7^ i^VZL 7fi2^#^ #71 n«lBi -g-# 

*H #7l Tfli ifl^l ^I3^:^>*^r Jl^^H ^^^1^^ 2 <n +1 > 7fl2l 7fl2 ^*1 ^eflo^, # 
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A <§%QA&t A cM X|2^^ ^M^l A -31^ *}°H 2< n+1 > 7fl^ ^2 

7}tt 12 = 2( n+ D , Zl = 2( n+1 )-(y+l) (0 = y = 2 n -l)^ A , G = Z2/Z1 7fl°l-S-^,g. 7>^lcf. 



^I2#^<03l2f ^123I1 = ^^1J1» 2:^S>^ ^125-^SlS^, ^"71 

Aj^A^I *fl 2^ = 1*1 -Si* ^^Hr Jftlx]<&7]S*, ^7l *fl23.*}S|5.Sl fSAllf *]<S*1^ 

*1 A o V 7l ^112]EL«HA]^1- ^*Vfe *fl2*l<£7l<4, ^71 ^12S)^^^1J11- «13J) B^}^ 

k(= m+n, k, m ^ n-g- 7><3^r) *}^9) Tfl tNH^jL 2} A o Vi H m 
^ #*fl 711 <?] 2 m # TflS i^^Tll f-^Hr A o^°l#^i-e^, ^71 ^o]^ 

*1 ^1" f^^l <J-£.* #7l Tfl^M^IJL^ n H1H<H1 -g-^>^ 2 m 7flSl X\ Jd 7ll<?l^^» 

2 n cjTfls. 4^5V7fl f^S>£r £12^1 7)1^1 ^#7lSf, #7l ^o] #^7lS 

Jffci *fl^€ ^^1^ cflolE-1 A]^S t^Ej-oj^^ of^ZL c]^l^ ^^-7l» 
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<56> 6 >|^1 KH «>^*>J1 8°1 AA a}^^^. 8*1 ^-f m-8r 2°}JL n-8- 

6o] olA o >^olcf. 

<57> AFE ^^ol^AflS-^ofl ^.s^j ti^Alsl- ^fl^*>7l °> 

^SZI &&7), ^oj^Afl^-e^ Aj- 7 | o]nl^Als <?J^^>1- 3^71*1 #^^^>7l ^ ^ # 
^^f, £ Efltf^E^f fl*H T^eflf, ^Efl^t *J JlCll^ 7l^A]51 

» 44 iH^Hr 7l^Al^ ^7), ^oj^AflSe^ ^! £ ^l2^#^#^*oi A^ 

3^ ^l*>7l W MUMM, *fl^€ ^7l ##01^^ g 

1- Tflo] ^7}9\ 7\] Q A^&, ^ol^Afl^e^ - J$LH3! 2^ ^ # 

^ Efll 2:33** ^^>J7 Oj-i- JjLofl ^fl^Kr *fl<H-f* i^*Vcf. 
<58> a. 3*j)^ AFE^ ^ ^3.^ A A 4^ ^ c >l*14^1:i•: ; I- 

441: ^^Mf^l^l-Jl, k(= m+n, k, m ^ A^) ?ll<y^H^l-§:^ A o Vi H m «1 

2m7fl^l Ai«. 711^]^^ 44* 2" #3l5L ^H^Ml ^-Sj-fe- 4^ HsL^o^ 7fl<y 

El#BjjAi^ ; ^^#HflA^«-Ei A]^ c^lg CiHEi Cl^El-Ol^ 

<59> °1 D 14 ^^2)^-^ ^A^S^Ei tilA]-^ #-g- ^^fH °H4 ^1^1" #3 

o}u]x] AflA^, olal^l AflA^«-Ei °H *1 ^IJL* A 0 V ^°1 € ^ , k(= m+n, 

k, m 31 n£- 7><3t) wlH^ Til *i *fl<>| ^]JL^ aj-^ m u) -g-^c^ 7))°! Ijifl-g- 2 m # 

Tjl^ 2^7fl ^-^JI, ^-7) W a o V 7 ] ^ol^A]^ n HlB^l -g-^> 
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^ 2^2] a^w. t^*^ z}z}-g- 2" ^m*}-7fl ^-*Kn, -tl^l- t^^l^ c-DojE-l 

^1^^ ^l^H^Rr ^y-Sa ^ = 515.^, q*Hi cHl oi e| 1- tq^l^ <^ 0 v 

^# ^H^* i^W. 

<60> o]fs\ t ^ *L*V ti>^^*> ^Hl# ^*113-°5. ^^JI*]- *V 

4. °1 ^*l«fl*r °1 7l#ofl 7>#ol M}-^ ^ %>7ll ^Ml*>7l) 7l#t.V 

<61> [ ^Al^l ] 

<62> 7^^ -B-A> HSa^ojf 7ll<y ^# 7># ^^.ZL 

<63> £ 4# 0>^ZL ^71^ 27flS] ^^-(40,42)# 2^3. <3 

4ylH^l ?])°MHAjjr ^ #<fl 2 tilH^ ^3-^(40)^1 ^ 2*1 e^. 

^■¥•(42)^1 ^l^tbt^. 

<64> £ 51- ^S*}^, ^a.«-(40)^ ^ wlaV^i ^^^7f#Jif ol^ ^ aja}-^ %^t\ 

* ^^-^^(opi)^, <y^oi^7>s.(Zl-Z4), ^*1*1H71(SC1)-I- s^Sh*. <^?]*\ 

4i7l-i-(Zl-Z4)-g: Ti^EiS ^^tl-cf. ^^^}(X1)^ ^<4^^7l(0Pl)^ ^^1^^ 

#71- A}olofl ^^^(Zl^} <S^SlJI, <y^#7KX2)^ Ul^ ^^#7> X[o}6\] O]^^^ 

4i7>(Z3)7> <g^€^. ^^#7>^ tilal^ #^#7KY1) ^\o}d\] oj^i^ 4i7>(Z2)7l- 

S\JL, tll^^l a}^ #^#7f(Y2) A>o]oll ^^01^^^1.(24)7]. O^Sjt}. 
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<65> <Q5\r£^ ±*KZ1, Z3)^ ^ 3JM 0.5, 1, 2, 4^ 7>^^ 47flsq ^ 1 f\ ^ a) &\ * 

* i^t}. ^3flA]Ei#-^ ^*1(SW1~SW4H Sl«fl *3M4=-o^ 7 > ^^^cf. 
(SW1~SW4)^ ^ 2 wlB<^l -§-#*H 47fl^ ^^Jlt *^«Hr ^*l*)H7l(SClHl 

£]*fl ^^i^cf. ^*H<H7l(SCl)^l ^*fl ±*KZ1, Z3)^r 

^H^-Tfl 0.5, 1, 2, 43. 7>^^cf. o^d^ 4i*KZ2, Z4)^ JL^§=1 ^ 1 

^ ^ 7>^lcf. 

<66> ccfeH, #^«-(40)^ Zl = 2<*-D (0 < x < 3), Z2^ <cHH& «g nfl , £ 7<H1 2*1^ «> 

sq. ^-ol ^H^o] o, 1, 2, 3°-3. £3*5) £ Tfl^l^ 0.5, 1, 2, 43. ^l^rtT^^ 

<67> £ 6# #2*}^, ^Hf(42)^r ^ wltiV^i °d^^>lr^ ^ «1 #^#7}- 

» 7>^1 ^^}-^7l(0P2)Sf, °J ^ ^^-I:(Z5~Z8)-8: i^-tb 1 ^. oj^oi^ ixft 

(Z5~Z8)^r Ti^EiS. ^ ^^^7>(X3)^ ^^##7l(0P2)^ a}<>H ojsj 

^>i4i7l-(Z5)7> <^^£l Jl, SJ^^:7>(X4)2l- wl«V^i ^#7} A}o]ofl <£st\Q*i±.7HZ7)7} 
cf. ^^V^ alHV^ #^#7>(Y3) AVolofl ojs]^^ ^7>(Z6)7} <£%S\jl, <^ ^ 

^fsf «V^i #^^-7>(Y4) °j2lcli^7>(Z8)7> M^cf. 

<68> ^s]oii ^KZ5, Z7)^ ^flSH til^fl 8Mfl ^ 5. ^^Jl, ±x} 

(Z6, Z8)^r zj-zj- 7, 6, 5, 4^ &-g- 47^ £ ^3)1^5. zj- ^BlMiHl-fr 

^*l(SW5-SW8)°fl Slafl ^^a}^}- ^*1(SW5~SW8)^ S}^ 2 ulB<Hl -g-#^H 

47fl^ ifl*] ^-^JM- 1^*Hr ^*1*1H71(SC2H1 ^^^l^cf. i4E>Ai, i^^H 

7KSC2H] <^sfl "gs^i 4i7>(Z6, Z8)^ °J^oi^ &°) *«a*MI 7, 6, 5, 43 7>^^t^-. 
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<69> 



<70> 



<71> 



of^ t -i«.( 42 )^ Z5 = 8 , Z6 = 2( n+1 >-(y+l) (0 < y < 3)«J «fl , £ 8<*1| JEa] $ 
w>5q. £o] 8 /7 1 8/6, 8/5, 8/45. ^7}^. 

^, ^^-(40)^ 4^7115. (coarse)^] ^*}ZL, f^-(42)^r f^-UO)^ 

^*fl£] o}^£- 7\\ + n)o}l^5L ol^s) 27^9] ^w-s. (40) 42 )o| z| ^ 
^<L3. M-E|-\1-Cf. nf^, 4«1H^ OolH-^-Ei IS?}*} tgs].^ rrfl , ^1 o)sl°- 

£ 9°ll w}<4 ^o), ^wl^H^ 0.57^1^-^-e^ 8?}*) *)^^q°.S. ^7}is}ji(5. 9 

3. 1^ ^-cf. 



<72> 1J 







G2 


G1 E» G2 (v/ v ) 


dB 




s|-£l n n|S 


00 


00 


0.5 


1.143 


0.572 


-4.852 


01 


0.5 


1.333 


0.667 


-3.518 


10 


0.5 


1.600 


0.800 


-0.194 


11 


0.5 


2.000 


1.000 


0.000 


01 


00 


1 


1.143 


1.143 


1.160 


01 


1 


1.333 


1.333 


2.496 


10 


1 


1.600 


1.600 


4.082 


11 


1 


2.000 


2.000 


6.020 


10 


00 


2 


1.143 


2.286 


7.182 


01 


2 


1.333 


2.666 


8.518 


10 


2 


1.600 


3.200 


10.102 


11 


2 


2.000 


4.000 


12.042 


11 


00 


4 


1.143 


4.572 


13.202 


01 


4 


1.333 


5.332 


14.538 


10 


4 


1.600 


6.400 


16.124 i 


11 


4 


2.000 


8.000 


18.062 
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^s>7l ^*1H^ c+<^ ^3)| Al ^ (c) ^ 7} }^ ^-av^ # 272(=( 16+15+14+13+ +2+l)>2)7fl 

77(=( (0. 5+1+2+4+1 )>2)+( (8+7+6+5+4) >2)) 7fl $] f]^*}^*} ±&_Qx^. 7 fl^ 

7> 327fl7> ^ILSM^ -g- ^<^1A^ 167fl °> dbiL^Cf. ZL^]E.S., ^ ofl ^ i=- *1 « ^ 

cH^>7l ^t!" ^1^7121 i^*l ^1 WlBll*>c^ T=+^g>7ll ^l^S- ^3 

51S.5. ^S§o] Tic+Sfl^H, ^ ^VoflA^ ^jg. cfl# #<Hl-7ll 

^AHHlAi T^A^ ^ ifl*] ^ o. ^Vtgo} 7 fl vg o. ^ ^ A^^ 7 ] o^o) 

7H> #^*f M-E]-^ 3<>m. ^^tb 7fl\§-g- ^*>7l Sj\# ^^Sr ^3*1 

51 S^-Ol 7>^^>Cf. 



<76> C-S-g-^1] 

<77> oln^l ^ AFES\3. 

<78> £ io^ ^SMS, Q^mil ^^^1(100)^ oH*1^3Ui(102), AFES) 5.(104) , 

cl^]^ olol^l ^7l(DPP : digital post processor )( 106) , tl^l (108) , n c MH 7l (110) , 
^1<H^(112)# 

<79> °lnl*)4U-Ul02)^ CCD 5E+2r CIS ih7>5. ^-o]o)^l^- S^^M "J *lM 7l 
( 110)011 A^ ^ ^3Tj^ 7 lA] ^ofl ^7l^O] olDl^l AjjL^. ^SKrCf. 
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<80> AFE(104)^r °H*]^H(102HH °1 «a^*H ^ ^tb 3-?}£. ^*}JL 

UMbJ^s. cl^Bl-ol^ 

<8i> DPP(106)<HH^ AFE5]^(104)S^-Ei afl^a t^ig oju]^ cflolE^Jil- ^e)s}a} c-fl 

<82> ojpl^l rf^^jdoo)^ DPP( 106)^] ^1 *]i£H£ ^.^e>7l ^*1H 

AFE2]S( 104)^1^ ^-g- 41 J> tfl ^^l* f^-^r 3715. #^-S}-:n. *fl^- ^3°} # 

iNH^ 7r*l*l <&£4. 

(MPPS : mega pixel per second)^ ^^^8- 7\*\*\ #3.** <#€4. 
<84> n}eH, AFEs]^^ tfl-g-^ Jl^^E]5f ^^i^-i- °>^§>7l ifl*><^ Jg.# CMOS IEtt BiCOMS 

<85> £ lM- ^S^, olDj^Aji^oilA^ °H*1^|Jl(VIN)^ A 3 -5*^1 

(PI), «-iflefl^7l(P2) > ^oH}5L^r7l(P3)3l ^£€4. ^^H , AFE 2)5.(104)^ 

CDS^Htt ^1-^ #e}(QCl, QC2H1 P2 ^^l<Hl^i ^-Sje^Jif P3 ^ 7 HH ^MIJl-I- 

^-tU^Ka l*} sq- ^IJ:^ PGA<H] A i 2*} Afl^ a] 

iL^r ADCCLK ^111 ^sfl ^^1^ t-flolB]Ai^(D0UT)S #^£]7l] ^rf. 

<86> £ 12-i- %^sf ^ , ^ i£*$2] AFE 5\S-^ -^Hl^ tt a \ r^Tfl^ #^7l» 

^-§-^-71 fA c Vo] 8 alH PGA Tfl^H^JLl- CDS^ A o Vi H 2«1H^- 6«1 IS 

^11 S^tr^. 
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<8?> AFES]S(104)^ #^^-¥-(202), 3*1^ ^S.n. ^^71(204), CDS (206) , ^^1^ 

ZL ^«r7l(208), PGA(210), £«-7l(212), ^H^MEi ^#^(214), 

^71(216), 71§a] J: ^-^71(218), ^^-^-(220)1- i^-^cf. 

<88> #*g*-?-(202)fe- TM1 ^7>1- all^ #^H^SKVRLC/VBIAS)-§: 

wl-^q., 4«lB oy^sLzL &&7) (204) ^-^SH-^Ai^ DAC(204)^ ^ 

^^ol^- ^lslJl, ^-^^=^1^^ DAC(204)7> ^l^ol^- %-^$\JL, 

4W1B efl^ *)H^]Jl(CD2H1 -g-^H 167>^ efl^ # 4d«?€ f>}^2) Jills 

^ ^cf. #^^(202)^ °M*1€*1(102)£) ^^7}^-9l TM2 ^^5} ^^o. 

3. t^^H TM2 #7} ^<y-o] ^-fr H o^l*l-cf . 

<89> CDS(206)^ TM2 **fl o\^£.=L ^1^1- ^ °1# ^€^*>^1, 

Hil? 7fl°] CDS i^lE] Ji(vCP)^ CDS til 7>e|BAls(vCN)l- 

PGA(210H1 ^l^t}. CDS(206)^r DAC(208)1- ^^-^ ^.n^! iL^^}iL(Vdac_in)2}- x\ efl 

^ 7l§A]5l(VRB)l- ^^t!:^-. CDS(206)^ 8wlH 7ll ^1 a]5l(CD3) ^ ^ 2«lB(CD3[7:6]) 
o\] o^efl 2^}7fl BSZL^^cf . CDS(206)tt 2W1H # ^1<H *)H^!JUCD4H1 #^1^ 

oo> DAC(208)tt 8«1H ^.H^i ^H^|J:(CD1)1- JLxHM 7]^s.(WT)^- T^fl^ 

Jl(VRB) Aj-olo} _£.B^ iL^Jl(Vdac_in)5. ^Jt^. 

<91> PGA(210m CDSC206) O-^-^-Ei VCP ^ VCN ^]Jl1- afl^^M Hin^sl 7ll<?] 

*H PGA i^l^ ti.AlJ:(VPP)2l- PGA ^l7>El .ha] J:(VPN)1- ADC(212)°fl 7)1 ^tH}. PGA(210)^ 8*1 
B 7H^1^Ha1s(CD3) # *}3l 6*lH(CD3[5:0]Hl s}*fl >*fligs}7fl 7fi°]ol B5.^€^. 
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<92> ADC(212)fe ^ ^ ^IJil- 12U] e c-Ho]EiS.^]JlS ^^>^ 

<93> ^^cflolE^ ^#3-^(214)^ 12«lB HM^* 12:8 ^t^A^f -§^>o} 8«lS+4wl^S. 

^e]#^^*Vji, #<ft 8tilH(D13~D6), 8tilH(D5~D0, X, X)£] 2$)J= clM^t- 87flS} TM11 

^>1-* -f-*H $^5. 8WlB ^ 2*1 (Don't care)5. *>-§-*}*l & 

<94> #^^-^71(216)^ TM3 -§-*H VSMP^l^l- ^ ^}:n. TM4 MCLK ^1 

It °J^^>^ ^#^#^(QC1, QC2) , B^#^(RCL) ADCCLK ^1J> ^ *H9^}. 
< 95 > 7l^^^7](218)^- 7l^>0J:(VRB), ^eij't ^^JJlCVRM), -H^lt 7}^S. 

(VRT)* ^^^4. TM5 ^1*1 TM7 ^}l-gr 7l^]J: ^71(218)^ A ellt^l 7]^^^% ^1 
c^#;y(de-coupling)*}7l ^^-olcf. c^a-i, ^efl^ oi^A} jr^ ^-^^^0] 

JL ADC^l al^efl^olji, jiefl^ sHE^ojji ADC^ ^ JL 31 IS °) Ji , f^l^ 

(VCOM) efl^olcf. 

<96> *lH->f (220)^ 5>l^f^ TM8 ifl^l TM10 #7>» -f^H ^3.-^ a] ^ ^ o] ofl ol-g-A] 

(SEN) , #^(SCK), ^sl<M cflolBKSDD* S^tt^. ^H«-( 2 20)^r <y§m oflo} 

Bi, .2.^31 iL^ efl^l^Bi, 7ll<y efl^l^E^, 31*1^ -§-°fl MCLK ^IJl'HI -§- 

< 97 > £ 13-i- ^S*]-^, ^^9] CDS(206)^ ^-t>^^7l(0PAMPl), 7}^f] 3()a1e-1 (Cil, Ci2) ( 

5q = «w 7^3iflAlEi(CFl ) CF2), B^]^B-1#(MT1~MT14)-|- 0PAMP121 «]-^<y ^ ^>(-)^ 
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-f-*V<^ }nH.(N2)<Hl ^^t}. 
<98> H^^l^Ei(MTl)^ TM2 #74<4 Nl ^= o^sqji, ^§^#^(QC2)^1 ^*fl 

^l^cf. tcfeM, QC2^ aps^^ 71 oii oi^aij- (vin)7 |. TisflAlEKCilHl ^#^4. 

<99> B^*1^(MT2)^ TM2 Nl AVojoil <a^SlJl, ^^^(QClHl ^ 

<ioo> B^^1^bKMT3)^ 7l §^^^^5 71(218)^ VRB ^S.^ #^ (QClHl ^*fl i^ 1 *} 

<*j N2^=oll o^^Cf. a}-^, QCl^l Afl^^^ 7 ]o 1 l VRB7> 7><£ 7l2flAlEl(Ci2)o11 ^#^^4. 

<ioi> H^^1^BKMT4)^ ^1-^#^(QC2)^1 S>)f$\ DAC(208)£] Vdac.in ^1JL-I- N22r. 

S.°fl ^^i, QC2^ ^#^^7]ofl ^.H^J S^^15l(Vdac_in)7> 7]-^ 7} ^ a] e^ (Ci2) 

<i02> OPAMPl^ ^^^V^ til^^i#^^> A>o]cHl^ ^^)^UUT6)7\ <£^5\JL, 

ogacj-^ u_V^l#^^> A>oHfe B^^1^(MT10)7> <?1^€4. H^*liEl(MT6 ( MTIO)^ 
QCP1 ^*fl ^^£f. 

<ios> OPAMPl^ aV^i^^^a)- ti] tiV^#^ #7} s.\o)6\]±- ^1 *g <g^^ 3)^^ ^ ^ A ] ^ (QFDQ 

H?H^^E^(MT5)7> "S^sqjL, alaV^og^c+^^ y_V^#^^7f A}olofli=. 5t| = ^ 

7l5flAlE^(CF2)sl- B^^I^e-1(MT11)7> ^^€4. H^^l^Bi(MT5, MT1 1)tt QC2 ^*fl ^ 
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<i04> = ^BflAlEi(CFl)5f H^^l^Ei(MT5) a>o1^ N 3 ^cofl^- H^*]^Ei(MT7, MT8, 

MT9)l-i- -S-sj-o^ , ^ ( 7l§A]5ll-(VRB, VRM, VRTH ^o_S. ^€4. 

BSA*l^Ei(MT7, MT8, MT9)^ QCl CD4[l;0] ^13:^ 2:^-<Hl ^*fl ^^cf. ^ 

2flAlE^(CF2)sf H^*1^E|(MT11) Al-olo] N4 i-coil^ H^^liE^(MT12, MT13, MT14)l-# 
<*| *|, f\ Jiell^ 7)§A|^^i-(VRB, VRM, VRTH ^-f-^-S. ^^t}. B i^x]^ (MT12, MT13, 
MT14)^ QCl CD4[l;0] ^11^1 2i^°\] ^«fl ^^t}. 31^1^ (LS)^ MT7 ^ MT14, 

MT8 ^ MT13, MT9 ^ MT12 S^g- ^ =-cf . olsf ^--g- 7l^A]jro} <>1 n] ^ A]jro} 

<ios> -g. ^-^oflA^ CDSC206HH efl^4=|HH 7j^* ^-7>^-_os*| PGA^- ADC A>o]oflA^ 

4=) 5LJeL 7j^-(WolfsonA]-^ WM8196 AFE4i7}Hl aj*].^ a]^^e]^ sfl^- ^l^tlr w o v *l 

<106> 7 >i£ 7l3flAlE^-i-(Cil ( Ci2) CD3[7:6] ^Jli -§-^*M 0.5C, 1C, 2C, 4CsL ^ sfl 

3^^. sl^.afl 7l3iflAlEi(CFl, CF2)^ 1C TlsflAm^ ^-i: 7}^. 
<io?> tc^i, CDS(206)^ <y§H tflt!: #3^ Sl^^r-b *=f-§- ^r^U°fl ^*fl M-Ef^i ^ & 

<ios> [^*)-ai i] vCP - VCN = Ci/Cf x(Vrn-Vin + (Vdac_in-VRB)) + 

(VRX-VRY) 

<109> ^ 7 H, Vdac_in - VRB ^ .2.^^} 

<no> se^V, VRX - VRY^ Mr VRB - VRT, VRM - VRM VRT - VRB ^ 
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<m> CDS (206) 21 o]s.£. Ci/CfolH.S. Ci &°] 4^7flS ESJ^l ^ o] 

4#7fl S 2:^1-7)) 2^ ^ SZcf. 

<H2> £ 141- t^^, PGA(210)^ ^^^7l(0PAMP2), ^ ?1*IWElS 

(CP0-CP127, CN0-CN127), ^ *} <H lr(SWP0~SWP127, SWN0-SWN127) , ^*MH7l(SWCl, 
SWC2)# 

<H3> 0PAMP251 ^-^i^^^sq- wla>^#^^V AHofl^ b.^A^(MT15)7} ^s^, 

#°imi£x}9}- «V^i#^^> A>o]ofl^ H€^1^^(MT16)7> ^^^t^-. B^l^EiCMTlS, MT16)^r 
QCP2 

<ii4> ^*1<>HH(SWP0~SWP127)S] 128 ^*ll:£r ^-f-^KCT) , ^11^7>(T1), *H2#7}(T2), 

^]3^7}(T3)1- AA i^-tb^-. A ^-^11-^ ^l^KTD^r CDS(206)S1 #^7}ofl ^--f- 

o.S <a^SlJI, ^12^>(T2)^ °^##7l(0PAMP2)2l t^*} #1^7>H ^-§-.2-5. ^1^1 Jl, ^13 
^•7>(T3)oil^ f^llB 7l^Als(VRM)7> W^cf. zj- i^*!^ jl^ ^>(CT)^ ^sfl 

^lEilr(CP0~CP127)^ A A <$.7kQA. 

<ii5> ol3lol(swP0~SWP127)Sl A 1-8- ^*MH7l(SWClHl i^R 1 

cf. >i^^^ol7l(SWCl)^ ^1-^ #^(QC2, QC2B)-4 CD3[5:0]^ Jll- 2^><*| 

<H6> ^fla] <Heflo](sWN0~SWN127)^ 128 i^*l*£r ^-f-^KCT), ^l^KTl), A}2^A 

(T2), ^]3^-7>(T3)-l- AA i^W. ^ l^KTl)^ CDS(206)£) «M 

=H1 ^■f-o.S. ^^SlJl, ^]2^7)-(T2)^ <2^^7](0PAMP2)£] «1 -§-f-^-5- 
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(CT)^ 7i^]Eil:(CN0~CN127Hl AA S^^. 
<ii7> o^eflo](swN0~SWN127)^ A ifl*l-§>£- ^3*1 *H 7] (SWC2H1 ^*fl 

^cf. ^l<>|7l(SWC2)^ #^(QC2, QC2B)-4 CD3[5:0]^ls# t 1 * 

<iis> <4eM, cfl7]S.= oflA^ zj- ^^^11-^ ^ll3^-7]-(T3)^- **i&*|-(CT)7> ^#5]H.S VRM^l 

3171- ^2flAlE^l-(CP0~CP127)l-8- ^§-«H 0PAMP2^ 3#*H WjI, SEtb VRM^1JL7> 

^3flA]E-ll-(CN0~CN127)#^- ^-5>o^ 0PAMP2^ «1^^^^H 
<iig> <a^5LE>IHfe- A aflna^KTl)^ ^^KOW c^. VCP<0 5:7]- 7} 

sfl *1 Bi 1- (CP0-CP127 ) -f-sH OPAMP2^1 ^ ^7>ofl £t VCN^]Jl7> T^^Ei 

§(CN0-CN127)M- -§-*H OPAMP22] Hl^^ 3^*H1 
<120> |^£EiA^ zj- ^ 7fl<y SSZL^^ ^12^^>(T2)^- ^#*> 

(CT)7V 7i3flA)Ei-i-(CP0~CP127) # i^*l*°fl <S£€ ^ 3fl A] E^ 0PAMP2 

^ #^^H1 ^^jI, £E$b ?i^-|Elt-(CN0~CN127) €£r£ ^*ll-ofl <g^^ 7i 

<i2i> ^2flA]El-i-(CP0~CP127, CN0~CN127)£r 1C 7}*ltf. 

<122> <4eH, PGA(210)2] <y§H cfltl- ^^r^r ^*M2<H1 ^sfl M-E^-^i ^ oi 

A. 

<123> 2 ] KPP-^^/=(2 (6+1) /(2 (6+1) - (y+1)) X (FCP - FCAO 
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<i24> <$7]*\ y ^ 6«lH CD3[5:0] ^Is^l a(M #ofl nj-ej. i«-e^ 63*>*1^ &°-3 ^s^cf. 



<125> 2E]£S CDS(206)^ o]^& l28/(127-yH°3 64^313 iS.ZL^^ ^ $a°-°3 

CDS(206)^ 4^:7llS] zj- cJ-TflS cfA] 64^7113 >fl^*>7fl ^ Stl^-. 

<126> ^*Heflol^-(swP0~SWP127, SWN0~SWN127)^r CMOS ^^H^ MOS B€*l^ £^ # 

^7ll°lB ^°-3 ^ SZcf. ^^^^<^7l(SWCl, SWC2)^ ^^ofl ^7lS)^ 6 to 

128 ^-ir ^tf. 

<127> £ 151- #2:SH3 f #^^-^71(216)^ 3.(216-1)4 ^vH^ ^ls)S 

(216-2)1- 3:^-5)3.(216-1)^ VSMP ^ MCLK ^15:* RCL ADCCLK 

<0Jr ; CLK1 * CLK2 ^tb^. 
<i28> Slk]^ ^-^12)3(216-2)^ CLK1 £ CLK2 41 JH- <a3*W ¥ ^Jl^ .2.^^*1 

oflS ^.H^°l ^71^1 <&t: ^1-^ #e}(QCl, QC1B, QCIP, QCIPB, QC2, QC2B, QC2P, QC2PB)-g: 

<129> £ i 6 ^- ^-s^, ^1^3(216-2)^ 0 J^tH3l-i-(IBFl IBF2), 3^5l3l-(G3, 

G6, G25, G33), *1 <£7l tr(DLl~DL4, XD1, XD2), ^ *\ A KOHF1-OBF8)"* S^tj-. 

<iso> IBFl^ 2# <S^€ °JtHHi^(Gl, G2)3 ^ s) o] IBF2^ 2# 

< ytHEl-i-(G4, G5)3 ^^cf. 

<isi> G3, G6, G25, G33-& 2^^ NAND i^t ^*8sRr ?ti°lB 33.°lcK 
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<i32> DL2-b ^^Eil-(G7~G10)ol 4# %°]3L, DL3^ °] *\ El#(Gll~G14)ol 4# #4? 

DLl-cr < e]iHEll-(G23, G24)o] 2^ DL4-& ^^E^1-(G31 ( 

G32)o] 2^ 

<133> OBFl^- < ?]^E^1-(G28 > G29, G30)°l 3^ 53°1 Jl, 0BF8£ <Ll «1e11-(G36, G37, 

G38)°l 3# ^ SM^. 0BF2 ^*1 0BF7^r Ei-i-(G26, G27), (G17, G18) , 

(G15, G16), (G19, G20), (G21, G22), (G34, G35)°l 2^ ^ <&QQ ; 

<134> G3S] *fll<a^^cHI^ IBF1* -f-*H CLK1 °17}.£|ZL, *)l2<y 3#°fl^r DL3^ #^ 

JL7} <?]7l-^cf. G3^| DL2 ^ 0BF4-& 7\x\*\ QC1B #3^-5. DL2^1 

G9S1 t^Aji^ XD1 0BF3* -f-*}^ QCl #^5. 

<135> G6^ ^l^^fe IBF2^r -f-SH CLK2 ^57f ^7>5]J1, ^2^^^^ DL2^ 

17} <y7>^c]-. G6^ DL3 % 0BF5» 7l*H QC2B <gf-*8 #^-2.5. DL3^ 

G13S] XD2 £ 0BF61- fs}^ QC2 #^J15. #3^4. 

<i36> G25^1 ^l^^l^r CLK1 ^!JL7> <y7>slJ7 ; ^2^^^^^- DLl-§- ^f-S}<*| DL3^ 

J17> <?]7>£i}. G25^1 M^ls^r A A 0BF1, 0BF2# QC1P, QC1PB 0.3. # 

<137> G3351 ^ll^^^ofl^ CLK2 41Jl7} «y7>£lal ) ^S^^tt DL4^ ^\<^ DL2^ 

5l7> <y7>^cf. G33S] #^a]1^ zj-z}- 0BF7, 0BF8» -f-s}^ QC2PB, QC2P #3 # 

<138> £ 17# ^*}^, $L*\?&*% 5)5.(216-2)^1 CLK1, CLK2 ^117} ^3. iL«l 

'93*1 QSr ^-^lxr ^^§1 QCl, QC2£ *\3. SL*]^S\±r ^cf. 
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<i39> £ 18^: %S^>^, CKL1, CKL2 *\3L7\ _2.tH^ .2.^^ ^ls}3.(216-2)ofl 

QC1, QC2^ *)S. SL*]^5\^ ox?)) ^cf. 

<140> 0)9}. ^-ol ^M.^ QC1, QC27> *\£. £B]^S)^ %o] ^x]S)E.3. 

^» ^ 



<i42> s_ 19^ ^"71 1 2 2] dB ^ 5.^. i4B}-\fl 7fl<?l Z!2flHol4. ziiiflH^H 

^^H^r tfl§* ^H&°1 0<HH 255?M afl 3l*fl 711^]^- -6dB<HH 18dB^l 23dB 

2) 7>*H 7^ ^3 o.^ eT ^ 

-31 ^1^ ^ 3dB ^5. ^-^^Cf. 

<144> 
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■V 1 

<144>1020030051552 
IS. 2] 
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DC ^I^CdB) 
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00 0000 
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00 0001 
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no nmn 
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-5. 81 










11 1110 


128/65 
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11 1111 
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1.000 
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00 0000 
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128/127 


1.008 


0.07 










11 1111 


128/64 


2.000 


6.02 


10 


00 0000 




128/127 


2.016 


6.09 












11 1111 




128/64 


4.000 


12.04 


11 


00 0000 




128/127 


4.031 


12.11 












11 1111 




128/64 


8.000 


18.06 



<145> ^o_Tg^_j. tfltil*}^ t}-g- a 3 4 ^"4. 

<146> [S. 3] 





A 


B ^ 


£ t<3 


CDS 


2 X2 


2 X2 


5 >2 ; 


PGA 


28 >2 = 512 


28 >2 = 512 


2 7 >2 = 256 



7V ^tiV^SS. tfl-^- #7)1 ^4. PGA^l ^2flAlE^ ^7]- cfl3-*|o_3. #<H#7ll 1-2.5.*) PGA^ 

21^, PGA^I ^3flAlEi7}- #<>|-i-7ll ^ °.JL*| CDS<HH ^^>J1^]- T^^E^ 
3L°}^r #711 3° 5. CDS^ Afol^ £ ^^JI ^E^iEt ^#Sl Til ^Cf. 
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<149> ^A}oj]^ ^f>\<%x}"J;, ^ 7l# -g-o)o} ^-<^^ ^71^ ^ 

<150> U>4 ^-o] ^. t^]^ 711 ^12:^* ^71^ ?ll°l-l^ 0 l 7 1^^ 

-fr^SZL i?fl<|H ti l*ti i?fi<|Hl ^€ ^* 7V^lcf. 

<151> 21 *h # TflolS^^- l^^oja ^o] -g-^JlS.*! PGA^l 

^sflAlEi ^» #°J o. s ^ PGA ^ CDS^ Aj-ol^l- #olJl CJL^Hl" %H V «" T 

<i52> t&th ^IJ: <£^ 4> >: & 0 l^^sHH eflt4=l^H7|- 7^s}°S PGA 
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11 

o\^3_zl <im^ZL% k(= m+n, k, m ^ n£r *}<3^) «lB^ ?fl °] *(| <H <4 M ^ m «1B 
-S-^H €*fl 2" ^TllS S^MI f^*>*r ^lf^H*-; £ 

A oM 7fl«y^^^ls°fl ^-7i 7fl<y ^^s] s.^o] o.a> szi i?u <n<y 3^ ^ 

2] 

Z2 Zl = 2( X -D (0 <x < 2 m -l)^ xtfl, 

G = Z1/Z2 2} 7flo}-iH3-i- 7H^ f^AS o>^- S zi #s.7l. 

[^T 1 * 3) 

*fll*J-<Hl &<>H. Aj-71 ^]2^S.«-^ 

Zl = 2 (n+D , Z2 = 2(n+D-(x+l) (0 < x < 2 n -l)^ nfl , 

G = Z1/Z2 ^ Tijoi^o. 7> ^- 53 o. ^ cj-^zi ^7l. 

4] 

o>^S.Zi SJS^JM- k(= m+n, k, m ^ n£- 7><3^) Tfl^H^J^ ^ m «1H 
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Tfl^^^^lS^l cfl# A oM 7fl<?l S-^O] o.A> j=ZL 7 A^r ^ 

5] 

Z2 £ Zl = 2( X -D (0 < x < 2 m -l)<0. *fl, 

G = Z1/Z2 ^ 7fl<y!H^ ^HJil5L *Vxr . 

6] 

*fl4*<Hl ^7} ^2^^-^^ 

Zl = 2 , Z2 = 2<n+D-(y+i) (0 < y < 2 n -l)^ nfl , 

G = Z1/Z2 2) n}9m^-Br 7Mb ^JLS. ^ #^»o v ^. 

[^^^ 7] 

*M 2"<7fl^ Tll^I^^l- 2" #7)1 5. f^€>}"b HSZl^oil- 7]}o] ^7l# ^U] 

tb ^-fr ^ S}^ oj-^-^H ^1^2]S.. 
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[^t^- 8] 

9] 

^18%H1 Sl^i, #7l ^ 0 lf^#^ 

#7l tiV^i «^^^-7>Sf *fllic;EL A}olofl o^^S]J7 # 7 ] m t)]Eofl -g-^a} 2 m &°1 

*>7l *fli^#^ ^3*1; 

^12^1"^ -g-^}^ ^-71 ^l^^l #71 olnl^Al^o^ ^^Jlf ^#^^>7l 

^tt ^12^1-^ ^*1; 

#71 ^ ^^^-7>Sf #71 Wl^M #^^7V A>olofl o^^SlJl <Qti\ 7>^1 

#71 *H2^#% #&M1 -8-^>zi, #71 ^J-sm^^Hl ^13^ §^ ^ 

7>^Sl^ ^I3°j^l^^4i7>; 

#71 #^H1 -§-#*H #71 ^12^<H1 ^lEfl^7l^AlJll- ^#^^71 
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#7l A2^% -§-#*}^ #7l ^l2ic^<Hl = ^m^\A Att 

#71 ^12^1-^ #£H1 -g-^ji, a o v 7 i ^H^^^H 315. XI 6-^1-^ ^ 

10] 

A9*M &°H, #71 Xl2^#*y #^^r #7l ^i^#^#^4 ^Hjy. ^#o] j2.tH 

11] 

A9*M SX^M, #71 afll ifl*l XH ^}^-& TlsflAlE^ol ^ S}^ 

12] 

alllllMI $X°\*\, #71 afll ^ X| 3 ^2)^^ i*}*^ Z = 2<*-D (0 < x < 2<n-l) 
13] 

X19* 0 H1 fl°H, #71 ##°lf^l-em 

#71 <3 ^ efliS-g- AlHH*>7l ^tV Efl^^^El* b) ^til*l ^-i- 

3. 3T>^- Of^-^ZL ^1^1 SIS.. 
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14] 

A o v 7l ailnSl-'a -§-#*M ^2efl^7l^Ai^i- ^^>7l ^I8^g#^ 



A o v 7l *Hl^#iy -§-#«H ^13311^71^^1- ^*}7l ^tb ^19^ i^^ll: 

^7l afll^l^ -g-^^H A J-7l ^ 1511^71^^1- ^^>7l *fl 10^1"^ i 



^71 *Hl^^ -g-^-^V^ ^l^l^AljLl- ^^71 *Hl2^#^ ^*lt" 

15] 

*11141H1 A o v 7l ^liefl^ ^efl'tolji, ^-7] ^12^1^ ^5fl^°l^l ^7] 
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[^t 1 * 16] 

^ 0 d^^>l-5f ^ #^^>#* 7^ cgA}.^ 7l; 

#^^H1 ^I2^>5f, 7l§Ai^ofl <£^Q 43&x}m S.^\JL *fl2^#^ ^ ^oM 

na|B«fl -§-#*M A oM ^11 1 i^*) ^3^}l-^r ^-f-^Hl ^3R^Rr 2(n+D 7fl2} + 

^7} *Hi^*l o^o^ z}- ^-^7}^ a}o]6]) <g^^ 2^ +1 > 7fl 

^"71 #^^7H1 ^14^1-^., ^71 <gA]-^7lSl WlaV^# 

^■71 S}-^ ntilB^l -S^SH A o v 7l ^4 uH^l ^-f-^T-Hl i^SKr 2< n+1 > 7fl^l 

17] 

[^T 1 * 18] 

^1 17*H) , #7l HSa^ojf 7l]<$] f^7l^r 
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Z2 = 2 ( n+1 > , Zl = 2< n+1 >-(y+l) (0 < y < 2"-l)<£ nfl , 

G = Z2/Z1 S] TflSl^-fr 7}*1^ ^O-S Oj-^ZL ^^2)5.. 

l^^*o> 19] 

>fl 1#^^1« B^^Hr ^liog^^s] ; 

^71 *|] 13.2)33.3 t^^lit ^l^l^H A o v 7) ^23) = «JiAi^l- ^Sj-fe- *Hlz\<&7]; 

#7i ^i2^ = ^Ai^# tH^^^H ^u^t-^ ^*ms= \ ^ 

[^^- 20] 

^119*oHl floH. ^7] *U<g#*8 #^£r ^-71 ^23Xl^^A]s2f $\^o] aVcflolji, a o v 7] 



52-35 



m 

1020030051552 ^^ <Qx\: 2004/4/24 
21] 

Olol^AjlA^a-Ei O) ^°lf^#^S}-Jl, k(= m+n kj m ^ n C. x}<£ 

^7] ^o)^ AflS^ollAi Aljr-g. #7] Tfl^H A] Jro] ^ n U | Hoj j o. 

A oM 7fl«?l ^^71^^-Ei 7)}^- & AlJrS. C]^^ C^olEi Ajjr^. C^EM^S 

[$^* 22] 

^121%H1 A o V 7l 5]^.^ Aj- 7 1 Aj-^oj^Afl^e^l 0_VAj\ ti^Ajsl- ^l^-*>7l fl^ 

23] 

^21%M1 5a°H, Aj. 7 ) Jrjj^ Aj- 7 1 Aj-^oj^^o} ^- 7 ] o^^^j- og^cj^ ^ AJ1 
24] 

f^llS 31 ^Aijr-i. z]-z| iH^Rr 7)^a]^ ^ 7 ]» ^altt ^Jl- 4^ 
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25] 

26] 

^^71^ 7fl°i2^&, ^ol^AflS.E^ - ^jo} ^.H^J £ <Q ^ #^ 

^ 31 *t S^SM: ^>ji oji- 2| Jfofl aj]^-*}.^ ^H^l- it*fe $-8: ^8-2.3. °} 

[3^* 27] 

*ll21tH &°H , A 0 M Tti^M^liL^ 6ulH xfl^l 10«]B # o]± sfu} o] f^o 
[^t 1 * 28] 

[^^*o v 29] 

Jl, k(= m+n, k, m ^ n£r *}<&^) *]3.2] 7))°}l\)o]*\3L2) tffl m tilEofl -§-#*>o] ^ ^o] 
^-§- 2 m #313. f^*Kr 4=Hr3 ^ol^AflS.^s.; 
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Aj-7] ^^#^^S.«-Ei Tfl^ H^^Aj^ Aljr-g. t^ig c-flojEi A]^ C^^El-ol^^ 
[^t 1 * 30] 

Aj-7] olnl^l Aj]x^«-E^| o] Pl^Aj^s. ^ol^AflS.^^ Jli k ( = m+n> k, m ^ n 

o. 7>^^) W)H2] TH^l^olAl^ol Aj-^ m b)^6\) -f-^-^H 711°] ^-g: 2 m ^TflS. 2:^ 

^>7fl f^-S>JI, ^71 ^€ -#71 7|1<?1*)H^Jl£| S}^ n tilEo!] -g-^a^ 2»7flSl 

7ll«?]^^ Zj-zJ-fc 2" #7il3. f^-al, ^liL-t t^ig tfflolEl aJJtjl d 

Aj-71 ^^1^ CflolBH- Cl^l^ <^Aj- ^S]^ t\*)Q ^Aj- ^el 7 l; 

Aj-71 n ^1 ^o]^ *fl^*Rr Bfolnj ^ol7l; £ 
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